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57] ABSTRACT

An electrical switch 1s intended to prevent hot arc gases from
contacting the terminal screw units. The arc gases are to flow
off in an already deionized manner so that no damage is
caused even when they flow out towards the electric cable
terminals without the need for additional shielding for the
terminals. A terminal cover section 1s designed with blow-
out channels which are fully encapsulated with respect to the
terminal screws and to the terminal chambers and have an
outlet aperture each. To fully encapsulate and provide access
to each of the terminal screws, a location dome passes
through each blow-out channel. At the points where the
through apertures join the quench chambers, the inserted
terminal cover section 1s sealed against the separating wall
of the housing in the region of the blow-out channel 1nlet
apertures. The arc gases flow from arc quenching chambers
through a partition by way of passage openings. The passage
openings open 1nto the blow-out channels, which blow-out
channels are wider than the passage openings. Then the arc
cgases flow through a portion of the blow-out channels
narrowed by the presence of the location domes passing
through the blow-out channels. As the arc gases pass beyond
the location domes, the blow-out channels widen as a result
of the absence of the location domes.

20 Claims, 6 Drawing Sheets
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ELECTRICAL SWITCHING DEVICE WITH
BLOW-OUT CHANNELS FOR ARC GASES

This application 1s a continuation-in-part of PCT/DE95/
00520 Apr. 20, 1994 published as W095/29497 Nov. 2,
1995.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates to an electrical switching device
with a housing containing the actuation components of the
switching device, including arc quenching chambers, with a
terminal side which 1s separated from the quenching cham-
bers by a partition of the housing, with open terminal
chambers for the insertion of terminal screw units with a
terminal screw, with an opposite terminal side and with a
terminal cover part for the terminal screw units on the
quenching-chamber-side terminal side with a through hole
which 1s coaxial to each terminal screw for the screw
attachment, whereby corresponding to each quenching
chamber there are both passage openings to the quenching
chambers 1n the partition and outlet openings in the terminal
cover part on the terminal side for the discharge of arc gases
from the quenching chambers.

2. Background Information

Prior art document European Patent No. 0201731 Bl
describes a switch which has a blow-out system for the arc
gases of the type described above, but 1n which the discharge
path for the arc gases i1s only partly encapsulated by the
terminal chambers on the quenching-chamber-side terminal
side, so that arc gases also flow over the terminal screw unit
for the terminals as they are expelled. The prior art document
claims that the disadvantages of this arrangement are offset
by the simultanecous advantage of a chimney effect for the
feed of fresh air through the screw passage for the terminal
screw of the terminal screw unit. On this switch, however,
it cannot be assumed that there 1s sufficient protection of the
switch 1n the vicinity of the terminal side against the hot arc
gases. Prior art document German Patent No. 4303550 Al
describes a switch which 1s protected against the effects of
arcing, on which, i the vicinity of the power supply
terminal side, there 1s also an exhaust gas partition in the
terminal chambers, whereby the discharge of the hot arc
gases on the terminal side 1s prevented and the hot arc gases
are deflected by 90 degrees and exit on the top of the
housing. In this version, too, there 1s still a connection
between the terminal chambers and the blow-out channels
for the hot gases 1n the vicinity of the access to the terminal
SCTEWS.

OBJECT OF THE INVENTION

The object of the mvention 1s to coniigure the blow-out
system for the hot arc gases of an electrical switching device
with a quenching chamber in which the hot arc gases are
blown out 1n the vicinity of the quenching-chamber-side
terminal side, to create a switching device which 1s protected
against the effects of arcing. In particular, the hot gases must
be prevented from coming into contact with the terminal
screw units, and the hot arc gases must also be discharged so
that no problems will occur even when they exit toward the
electrical conductor connections on the quenching-chamber-
side terminal side. In particular, no additional shielding of
the conductor connections on the quenching-chamber-side
terminal side 1s necessary.

SUMMARY OF THE INVENTION

The 1nvention teaches that the object stated above 1s
accomplished by means of an electrical switching device of
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the type described above m which the terminal cover part 1s
realized with extinguishing channels which are completely
encapsulated with respect to the terminal screw units and the
terminal chambers, with an inlet opening and an outlet
opening for the flow of the arc gases, and 1n which the
terminal cover part, when it 1s installed on the housing in the
vicinity of the inlet openings of the blow-out channels, 1s 1n
tight contact against the partition which adjoins the passage
openings.

The invention teaches that there 1s a closed blow-out
channel which 1s encapsulated with respect to the
quenching-chamber-side terminal side of the housing, which
blow-out channel 1s connected with the terminal cover part
and can be connected tight to the passage opening for the arc
cgases to flow out of the quenching chamber. The outlet
opening of this blow-out channel, which i1s thus encapsu-
lated on all sides, 1s located on the quenching-chamber-side
terminal side so that contact with the conductors connected
to the terminals 1s prevented. The mvention teaches that a
short flow path 1n a plane 1s provided, whereby the mnvention
climinates the possibility that the arc gases on this path can
penetrate 1nto the terminal chambers with the terminal screw
units on the quenching-chamber-side terminal side of the
switch.

Advantageous embodiments of the invention are
described 1n the characterizing portions of the subclaims.

In one preferred embodiment of the mnvention, the blow-
out channels are formed on the terminal cover part in the
form of molded channel ducts, each of which 1s completely
penetrated by a location dome which runs perpendicular to
the direction of flow of the arc gases and coaxial to the
terminal screw which 1s inserted perpendicularly into the
respective terminal chamber, which location dome has a
through hole for the terminal screw, and the blow-out
channel 1s divided over portions of its length 1nto two partial
sub-channels which have a total flow cross section which 1s
less than that of the remaining segments of the blow-out
channel. Consequently, the access path for the actuation of
the terminal screws of the terminal screw units which sit in
the terminal chambers and the flow path, 1.e. the blow-out
channel for the hot arc gases, are completely 1solated from
onc another by means of two hollow bodies which run
through one another. In this case, the flow path for the hot
arc gases with the blow-out channel runs perpendicular to
the direction of actuation, 1.e. the direction 1n which the
terminal screws are screwed 1n.

The housing which surrounds the blow-out channel, 1n the
form of the channel ducts, preferably has a length which
equals the depth of the terminal chamber, so that the housing
divides the terminal chamber.

For protection against contact with live, bare metal parts,
it 1s appropriate if the terminal cover part has an angled
shape which has a roof side which covers the terminal
chambers on the upper side of the housing, and cover webs
which are connected to the roof side at an angle and which
cover webs partly cover the open front sides of the terminal
chambers of the housing, whereby the channel ducts of the
blow-out channels are molded onto the cover webs.

An additional 1mportant feature of the invention 1s the
tight connection of the blow-out channels of the terminal
cover part with the housing, 1.e. to the passage openings of
the housing to the arc quenching chamber, because a sealing
collar which projects 1nto the terminal chamber 1s molded at
the connection points between the blow-out channels and the
passage openings on the partition, underneath the passage
openings, and the mput opening of the blow-out channels on
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the terminal cover part can be attached to this sealing collar,
because the inlet opening 1s shaped with a corresponding,
downward-pointing overhang.

In an additional advantageous embodiment of the
invention, at the connection point between the blow-out
channels and the passage openings of the partition, on the
contact surfaces, at least 1n certain areas, grooves on the
channel ducts and/or sealing collars form a labyrinth seal. In
this manner, the hot arc gases, as a result of the tight contact
between the blow-out channel and the partition, cannot get
into the terminal chambers of the quenching-chamber-side
terminal side.

In an additional embodiment of the invention, the flow
path of the hot arc gases, on the way from the quenching
chamber to the outside, has a cross section which becomes
narrower 1n at least two points and then expands again,
thereby guaranteeing a good mixing and cooling of the
cgases, as well as their deionization. This mixing and deilon-
1zation occur because the flow path of the arc gases, as the
flow path exits the quenching chambers 1n the vicinity of the
passage openings, 1s realized with a blow-out damper which
1s provided with outlet openings and which blow-out damper
partly covers the passage openings, with a {irst narrower
portion which 1s followed by an expansion of the flow path
at the entrance to the blow-out channel, and then with a
second narrow portion at the point where the gases flow
around the location dome which penetrates the blow-out
channel and reduces 1ts flow cross section.

In an additional advantageous embodiment, the terminal
cover part which can be fastened to the housing by means of
screws can be pressed by an application web molded 1nto the
screw holes of the terminal cover part with the ends of the
channel ducts comprising the inlet openings of the blow-out
channels against the partition of the housing. That creates a
scal, whereby the terminal cover part inserted into the
housing 1s fastened to the housing, and simultaneously, by
means of the application webs, a force component 1s also
created which presses the terminal cover part on the terminal
side, 1.e. the partition, toward the quenching chambers.

An additional embodiment makes 1t possible to retain, 1.c.
to hold the terminal screw unit in the terminal cover part so
that the terminal screw unit does not fall out during the
assembly process. This 1s accomplished because the location
dome has a projection which extends into the through hole
and holds the terminal screw by engagement with 1ts thread
when the terminal cover part 1s inserted 1nto the housing. A
rapid assembly and disassembly are thereby possible. The
terminal cover part can be completely assembled and dis-
assembled with the terminal screw umnits. But it 1s also
possible to remove the terminal screw units from the termi-
nal cover part individually and re-insert them.

The 1nvention also teaches that 1t 1s advantageous 1if the
outlet openings of the blow-out channels are located on the
terminal side which 1s open toward the front of the terminal
chambers of the housing.

The invention teaches that the terminal cover part with the
integrated blow-out channel, which terminal cover part can
be removed from the housing of the switching device, makes
it possible, by means of a horizontal connection to the
housing, 1.e. a connection which 1s perpendicular to the
direction of flow of the arc gases, to simultaneously blow the
gases out on the terminal side at some distance from the
freely accessible line terminal connections of the terminal
chambers.

The mvention achieves a high degree of safety against
flashover of the arc gases in the vicinity of the terminal
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chambers of the switch, since a relatively small sealing
surface must be sealed, namely only the sealing surface on
the terminal side of the blow-out channel to the partition in
the vicinity of the passage openings to the quenching
chamber of the housing.

To reduce the number of different housing parts required
and to create a uniform terminal connection pattern, the
terminal cover claimed by the invention can also be used for
the terminal side which 1s on the other side of the quenching
chamber.

One feature of the 1nvention resides broadly 1n an elec-
trical switching device comprising: a housing; switching
components being disposed within the housing; the housing
comprising: an arc quenching chamber; a terminal chamber;
a partition disposed between the arc quenching chamber and
the terminal chamber; the partion comprising a passage
opening for the discharge of arc gases from the arc quench-
ing chamber; a terminal screw unit disposed 1n the terminal
chamber for the insertion of a terminal connecting device;
the terminal screw unit comprising a terminal screw; a
terminal cover part for covering the terminal connecting
device; the terminal cover part being a separate part from the
housing; and the terminal cover part comprising: a through
hole for the terminal screw unit; the through hole being
disposed coaxial to the terminal screw; a blow-out channel
for the tlow of arc gases from the quenching chamber; the
blow-out channel comprising an outlet opening and an inlet
opening; the blow-out channel comprising element for com-
pletely encapsulating the blow-out channel with respect to
the terminal screw unit and with respect to the terminal
chamber; and element for disposing the inlet opening tight
up against the partition and for disposing the inlet opening
around the passage opening.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of an electric switching device claimed
by the invention 1s explained below, using the example of a
power circult breaker with arc quenching chambers, with
reference to the accompanying drawings.

FIG. 1 1s a schematic exploded view of a switch with arc
quenching chambers;

FIG. 2 1s a blow-out damper;

FIG. 3 1s a plan view of the terminal side A as shown 1n
FIG. 1 of the housing without the terminal cover part;

FIG. 4 1s a plan view of the terminal side A as shown 1n
FIG. 1 of the housing with the terminal cover part;

FIG. 5 1s a front view, 1n perspective, of the terminal cover
part;

FIG 6. 1s a rear view from above, 1n perspective, of the
terminal cover part as shown 1n FIG. §;

FIG. 7 1s a rear view, 1n perspective, of the terminal cover
part as shown in FIG. §;

FIG. 8 1s a sectional view along line 8—8 1n FIG. 4; and

FIG. 9 1s a sectional view along line 9—9 of the detail 1n
FIG. 7, on a larger scale.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 1s a schematic illustration of the construction of an
clectrical switching device, e€.g. of a power circuit breaker,
which has a housing 10. The housing 10 has a terminal side
A with three terminal chambers 13, a switching chamber 14
for the actuation or switching components 6 and for the arc
quenching chambers 11 which are adjacent to the terminal
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chambers 13, as well as a terminal side B which 1s opposite
the terminal side A. Quenching plates 110 are installed 1n the
quenching chambers 11. The quenching chambers 11 are
divided from the terminal chambers 13 by the partition 16 of
the housing 10. In the terminal chambers 13 there are
terminal screw units 2 with terminal screws 2a. In the
partition 16, 1n each terminal chamber 13, there 1s a passage
opening 132 for the arc gases which exit in the direction
indicated by the arrow G. Behind the partition 16, respective
blow-out dampers 3 are located in front of each of the
quencher plates 110. The terminal chambers 13 are open on
the top and front. On the terminal side A, to cover the
terminal chambers 13, a terminal cover part 30 1s attached
from above, 1.e. 1 the direction indicated by the arrow C, or
from the front, 1.€. opposite to the direction indicated by the
arrow G, on the housing 10—however, when the terminal
screw units 2 are already connected to the switching device,
the cover part 30 1s attached only from above. There 1s also
a housing cover 20 to cover the rest of the housing 10 which
1s open on the top, whereby in this case additional divisions
can also be provided. An additional, generally similar ter-
minal cover part can also be provided for the rear terminal

side B.

FIG. 2 shows the realization of a blow-out damper 3
which has damper openings or holes 3a for the passage of
the arc gases. The location, shape and size of the holes 3a
can be selected as a function of the mdividual requirements
of the installation.

FIG. 3 shows 1n detail the realization of terminal side A
of the housing 10 for a power circuit breaker as shown 1n
FIG. 1. The terminal chambers 13 are open on the front and
on top. There are three terminal chambers 13, each with a
contact rail 4. The terminal chambers 13 are separated from
the quenching chambers 11 by the partition 16 which, 1 the
vicinity of each of the contactrails 4 has an opening 131, and
on the upper end, the passage opening 132 for the arc gases.
The openings 131, 132 are ecach covered by a blow-out
damper 3, whereby in the vicinity of the passage openings
132, the blow-out damper 3 1s provided with holes 3a for the
passage ol the arc gases. As the hot arc gases exit, the
blow-out damper 3 1s pressed firmly against the partition 16,
so that no arc gases 1n the vicinity of the opening 131 can
penetrate 1nto the terminal chamber 13. In the vicinity of the
partitions 18 which separate the terminal chambers 13, there
are holes 17 on the top side for screws to fasten the terminal
cover part 30. On the side of the partition 16 facing the
terminal chamber 13, below the passage opening 132 and at
some distance 15a from the passage opening 132, there 1s a
scaling collar 15 which projects toward the terminal cham-
ber 13. This sealing collar 15 forms a contact point for a
blow-out channel molded onto the terminal cover part 30,
which terminal cover part 30 1s described 1n greater detail
below. The terminal chambers 13 are used to hold the
terminal screw unit 2 with terminal screws 2a, whereby for

example box terminals can be used, as shown 1n the left
terminal chamber 13 1n FIG. 3.

The terminal cover part 30 1s then pushed onto the
housing 10 from above and covers the terminal chambers 13
on the top, and partly on the front, as shown in FIG. 4. The
terminal cover part 30 has a roof side 307 which covers the
terminal chambers 13 on the upper side of the housing, and

cover webs 306 which are bent downward at an angle from
it and which cover the terminal chambers 13 on the terminal
side A down to the area where the contact rails 4 are
connected. The terminal cover part 30 1s fastened in the
center to the housing 10 by means of the screws which run
through the screw holes 302. Molded into each of the screw
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holes 302, near the terminal side, 1s an application web 303
which, when the screw 1s tightened, generates an application
force for the terminal cover part 30 against the partition 16
of the housing 10. On the roof side 307 of the terminal cover
part 30 there are also additional through holes 301 which are
coaxial to the terminal screws 2a inserted into the terminal
chambers, so that the terminal screws 2a can be actuated
through these holes. By means of the through holes 301,
however, conductors equipped with cable lugs can also be

screwed directly to the contact rails 4.

The application web 303 can take the form of a wedge
shaped projection molded into the screw holes 302. Upon
the tightening down of the terminal cover part 30 onto the
housing 10, the wedge shaped application webs 303 can
contact a portion of the top of the housing 10. The wedge
shaped application webs 303 can then force the terminal
cover part 30 towards the partition 16, to insure a tight seal
between the blow-out channels 31 and the partition 16.

FIGS. 5, 6 and 7 show the terminal cover part 30 from
various perspectives. For the closed discharge of the arc
gases from the quenching chambers 11 through the passage
openings 132 of the partition 16 of the housing 10 and to the
outside through the terminal chambers 13, blow-out chan-
nels 31 are realized on the terminal cover part 30. These
blow-out channels 31 have an enclosure which 1s closed
with respect to the terminal chamber 13 1n the form of the
channel ducts 308, ¢.g. with an approximately rectangular
cross section which surround the blow-out channel 31.
These channel ducts 308 are molded onto the cover webs
306 of the terminal cover part 30 and extend from the
terminal side A to the partition 16 over the depth of the
terminal chambers 13. The channel ducts 308 have the outlet
opening 304 for the blow-out channel on the terminal side A
and the 1nlet opening 310 on the side facing the partition 16
of the housing 10. The 1nlet opening 310 into the blow-out
channel 31 1s designed so that 1t connects appropriately with
the passage opening 132 of the partition 16 to the sealing
collar 15 (See FIG. 3), i.e. the inlet opening 310 has a
corresponding downward overhang 313 with a sealing sur-
face 312. The terminal cover part 30 can then be placed with
the 1nlet opening 310 of the channel ducts 308 so that the
scaling surface 312 fits with the sealing collar 15, and the
scaling surface 312 can be pressed against the partition 16
when the terminal cover part 30 1s screwed onto the housing
10. In this manner, a tight connection of the blow-out
channels 31 on the housing 10 1s achieved 1n the vicinity of
the passage openings 132 to the quenching chambers 11, and
thus a high degree of security against the flashover of the arc
into the terminal chambers 13. The arc gases are blown out,
1.e. they are transported from the quenching chamber 11 via
the sealed connection point between the partition 16 and the
blow-out channels 31 to their outlet side on the terminal side
A. The channel ducts 308 which form the blow-out channels
31 are penetrated at a right angle by a tubular location dome
305. The location dome 305 has a through hole 309 which,
when the terminal cover part 30 1s installed on the housing
10, runs coaxial to the terminal screw 2a. The hole 309 also
runs coaxial to the through hole 301 on the roof side 307 of
the terminal cover part 30, so that the terminal screw 2a can
be 1nserted through the hole 309 and can be actuated through
the through hole 301 and the hole 309. The location dome

305 can project by means of a part 3054 on the underside of
the channel ducts 308. The location dome 305 divides the

flow cross section of the blow-out channel 31 into two
subchannels 31a, 31b, and simultancously reduces the flow
cross section by i1ts own cross section. The location dome
305 protects the terminal screw unit 2 and the terminal
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chambers 13 from the penetration of arc gases from the
blow-out channel 31. In this manner, 1t 1s possible to realize
a switch which 1s protected against arcing, 1n particular a
terminal side A which 1s protected against arcing.

To make possible the rapid deionization and discharge of
the arc gases, the flow path of the arc gases out of the
quenching chamber 11 to the outside 1s direct, 1.¢. the tflow
path 1s 1n a flow plane G, and it can also be realized with
narrower portions I, II alternating with expanded portions
which ensure a good mixing of the arc gases with fresh air,
as shown 1n FIG. 8. The arc gases thereby pass through the
holes 3a of the blow-out damper 3 which form the first
narrow point I, and the passage opening 132 of the partition
16 of the housing 10 into the inlet opening 310 of the
blow-out channel 31, which inlet opening 310 1s enlarged by
the overhang 313. The cross section of the blow-out channel
31 1s then reduced by the location dome 305 which runs
through the blow-out channel 31 at a right angle, and 1is
divided into the subchannels 31a, 315. These two subchan-
nels 31a, 31b form the second narrower point 11 for the gases
produced by the arc. After that, the arc gases flow 1n the
direction G out of the outlet opening 304. The entire flow
path of the arc gases from the quenching chamber 11 to the
outlet opening 304 is closed and sealed with respect to the
terminal chambers 13. An optimal mixture and cooling of
the arc gases 1s achieved as the arc gases pass through the
first narrow point I, the expanded portion of the blow-out
channel at the connection point and then via the second
narrow point II 1 the blow-out channel 31, which 1is
followed by an expanded portion downstream, to the final
blow-out from the terminal cover part 30.

In this embodiment of the terminal cover part 30 with
molded blow-out channels 31, the line connections remain
freely accessible from the front (See FIG. 4) and the lines
can be inserted and connected without interference, when
the terminal cover 30 1s removed as shown 1n FIG. 3. As a
result of the relatively small sealing surface 312 in the
vicinity of the inlet opening 310 of the blow-out channel 31
which 1s molded on the terminal cover part 30, and the
partition 16 of the housing, a high degree of safety against
flashover 1s achieved. A high make-break capacity can be
achieved 1n a small component, and relatively large terminal
screw units 2 can be used. The simple construction means
that manufacturing costs are also low. In the illustrated
cxample, the passage opening 132 1s approximately
triangular, but 1t can also have a different shape. When the
triangular shape 1s used, the sealing collar 15 can be pro-
vided 1n the lower part with an overhang or a collar, as
appropriate, to achieve a good fit and seal with the blow-out
channel 31 to be connected to it.

Alabyrinth seal can also be provided on the bottom 1 the
vicinity of the sealing collar 15, e.g. by means of an
additional groove above the passage opening 132, by real-
1zing a groove 311 1n the vicinity of the contact surface of

the blow-out channel 31 (See FIG. 6).

That 1s, a labyrinth seal at the contact surface between the
scaling collar 15 and the sealing surface 312 creates an even
tighter seal between the tlow path of the arc gases and the
terminal chambers 13. The groove 311 1s shown 1n FIGS. 6
and 7 at the upper portion of the sealing surface 312,
however the groove could completely encircle the sealing
surface 312. The groove 311 1s positioned on the sealing
surface 312 to fit about the projecting sealing collar 135.
Alternatively, the groove could be located around the pas-
sage opening 132, and the sealing surface 312 could have a
projecting collar to fit into the groove.

To prevent the terminal screw unit 2 with the terminal
screw 2a from falling out of the terminal cover part 30 when
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the terminal cover part 30 1s removed, the invention teaches
that a retaining capability 1s provided for the terminal screw
2a, as shown 1n FIG. 9. The location dome 305 1s provided
with lateral retaining projections 3055 1n the vicinity of its
through hole 309, preferably 1n the upper part. The terminal
screw 2a 1s then held by the engagement of its thread on the
projection 305b. FIG. 9 clearly shows the subchannels 314,
31b for the arc gases, which have a closed cross section, 1.¢.
the subchannels 31a, 31b are encapsulated with respect to

the terminal chamber 13.

The configuration of the terminal cover part 30 claimed
by the invention, with blow-out channels 31 which are
encapsulated with respect to the terminal chambers 13,
including an encapsulated retaining system for the terminal
screw units 2, makes possible an easy pre-assembly and
assembly of the switch, as well as the disassembly of the
switch for the replacement of individual components. The
transport of the arc gases 1n the blow-out channels 31 makes
possible a controlled discharge of the arc gases without any
contact with the line connections. The 1nvention also makes
possible the configuration of terminal chambers 13 (See
FIG. 3), which are no longer divided into different levels by
partitions, since the blow-out channels 31 are molded on the
terminal cover part 30—and not on the housing 10. In this
manner, the assembly and disassembly of the connections
can be made an easy and user-friendly process.

To prevent the terminal cover 30 from falling out of the
housing 10 when the fastening screws are not yet 1n place in
the screw holes 302 and the holes 17, and when the terminal
screw units 2 are not yet installed, there are two 1nsertion
slots 102 formed in the housing 10 on the terminal side A and
two more, 1if necessary, on the terminal side B, in the
partitions 18 between the terminal chambers 13 (See FIG.
3), into which the snap webs 315 (See FIGS. 6 and 7) which

are molded onto the terminal cover part 30 are inserted.

One feature of the mvention resides broadly 1n the elec-
trical switching device with a housing 10 containing the
actuation components of the switching device, including arc
quenching chambers 11, with a terminal side A separated
from the quenching chambers 11 by a partition 16 of the
housing 10, which terminal side A has open terminal cham-
bers 13 for the insertion of terminal screw units 2 with a
terminal screw 2a and with an opposite terminal side B, and
with a terminal cover part 30 for the terminal screw units 2
on the quenching-chamber-side terminal side A with a
through hole 301 for the screw connection oriented coaxial
to each terminal screw 24, whereby corresponding to each
terminal chamber 13, there are both passage openings 132 to
the quenching chambers 11 1n the partition 16 and outlet
openings 304 1n the terminal cover part 30 on the terminal
side A for the discharge of arc gases from the quenching
chambers 11, characterized by the fact that the terminal
cover part 30 1s realized with blow-out channels 31 which
are completely encapsulated with respect to the terminal
screw units 2 and with respect to the terminal chambers 13,
which blow-out channels 31 have an inlet opening 310 and
an outlet opening 304 for the flow of the arc gases, and when
the terminal cover part 30, 1s installed on the housing 10, the
terminal cover part 30 1s 1n contact 1n the vicinity of the mlet
openings 310 of the blow-out channels 31 tight up against
the partition 16 which 1s adjacent to the passage openings

132.

Another feature of the invention resides broadly in the
switching device characterized by the fact that the blow-out
channels 31 are realized on the terminal cover part 30 1n the
form of molded channel ducts 308, and are each completely
penetrated by a location dome 305 which 1s perpendicular to
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the flow direction G of the arc gases and coaxial to the
terminal screw 2a inserted perpendicularly into the respec-
tive terminal chamber 13, which location dome 305 has a
through hole 309 for the terminal screw 2a and divides the
blow-out channel 31 over portions of 1ts length mto two
subchannels 31a, 315 which have a total flow cross section
which 1s less than the flow cross section of the other
secgments of the blow-out channel 31.

Yet another feature of the invention resides broadly in the
switching device characterized by the fact that the channel

ducts 308 cach have a length which equals the depth t of the
terminal chambers 13.

Still another feature of the 1nvention resides broadly 1n the
switching device characterized by the fact that the terminal
cover part 30 has an angular shape with a roof side 307
which covers the terminal chambers 13 on the upper side of
the housing, and cover webs 306 attached at an angle which

cover webs 306 partly cover the open front sides of the
terminal chambers 13 of the housing 10, whereby the
channel ducts 308 of the blow-out channels 31 are molded
onto the cover webs 306.

A further feature of the invention resides broadly 1n the
switching device characterized by the fact that at the con-
nection points of the blow-out channels 31 to the passage
openings 132 on the partition 16, below the passage open-
ings 132, a sealing collar 15 1s molded, which sealing collar
15 projects into the terminal chamber 13, whereby the inlet
opening 310 of the blow-out channels 31 on the terminal
cover part 30 has a corresponding downward-pointing
overhang, and the inlet opening 310 can be placed on the
scaling collar.

Another feature of the invention resides broadly in the
switching device characterized by the fact that at the con-
nection point of the blow-out channels 31 to the passage
openings 132 of the partition 16, a labyrinth seal 1s formed
at the contact surfaces, at least in partial areas, by means of
ogrooves 311 on the channel ducts 308 and/or on a sealing
collar 15 which sealing collar 15 projects from the partition

16.

Yet another feature of the mnvention resides broadly in the
switching device characterized by the fact that the flow path
G of the arc gases 1n the vicinity of the passage openings
132, at the outlet from the quenching chambers 11 1s realized
by means of a blow-out damper 3 which 1s provided with
outlet openings 3a and partly covers the passage openings
132, with a first narrow portion followed by an expanded
portion of the flow path at the inlet into the blow-out channel
31, followed by a second narrow portion at the point where
the flow path flows around the location dome 305 which
penetrates the blow-out channel 31 and reduces its flow
Cross section.

Still another feature of the 1nvention resides broadly in the
switching device characterized by the fact that the terminal
cover part 30 which can be fastened to the housing 10 by
means of screws can be pressed against the partition 16 of
the housing 10 as a result of the realization of an application
web 303 1n the screw holes 302 of the terminal cover part 30
with the ends of the channel ducts 308 which comprise the
inlet openings 310 of the blow-out channels 31.

A Turther feature of the invention resides broadly 1n the
switching device characterized by the fact that the location
dome 305 has a projection 3056 which projects into the
through hole 309 to hold the terminal screw 2a by engage-
ment with 1ts thread when the terminal cover part 30 1is
inserted into the housing 10.

Another feature of the invention resides broadly in the
switching device characterized by the fact that the outlet
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10

openings 304 of the blow-out channels 31 are located on the
open front terminal side A of the terminal chambers 13 of the
housing 10.

Examples of electrical switching devices which could

possibly be used with the present invention can be found in
the following U.S. Pat. Nos.: 5,186,316; 5,187,336; 5,196,

657; 5,220,726; 5,213,204; 5,256,841; 5,262,602; 5,285,
030; 5,286,920; 5,293,018; 5,294,758; and 5,296,663.

Examples of electrical terminal connectors which could
possibly be used with the present invention can be found 1n
the following U.S. Pat. Nos.: 4,895,529; 4,902,243; 4,908,
042; 4,921,456; 4,932,906; 4,943,248; 4,946,405; 4,948,
380; 4,952,171; 4,957,452; 4,969,845; 4,995,838; 5,035,
648; and 5,076,795.

Examples of application webs which could possibly be
used with the present invention can possibly be found 1n the

following U.S. Pat. Nos.: 5,224,865; 4,890,818; 4,904,109;
5,067,908; and 5,145,381.

The components disclosed 1n the various publications,
disclosed or incorporated by reference herein, may be used
in the embodiments of the present invention, as well as,
equivalents thereof.

The appended drawings in their enftirety, including all
dimensions, proportions and/or shapes in at least one
embodiment of the invention, are accurate and to scale and
are hereby included by reference into this specification.

All, or substantially all, of the components and methods
of the various embodiments may be used with at least one
embodiment or all of the embodiments, if more than one
embodiment 1s described herein.

All of the patents, patent applications and publications
recited herein, and 1n the Declaration attached hereto, are
hereby incorporated by reference as if set forth in their
entirety herein. The corresponding foreign and international

patent publication applications, namely, Federal Republic of
Germany Patent application No. G 94 06 404.0, filed on Apr.

20, 1994, having publication No. G 94 06 404, and Inter-
national application No. PCT/DE95/00520, filed on Apr. 15,
1995, having publication No. WO 95/29497 which pub-
lished on Nov. 2, 1995, having inventors Christoph Bausch,

Franz Boder, and Bernd Howald, are hereby incorporated by
reference as if set forth in their enftirety herein.

The details 1n the patents, patent applications and publi-
cations may be considered to be incorporable, at applicant’s
option, 1nto the claims during prosecution as further limita-
fions 1n the claims to patentably distinguish any amended
claims from any applied prior art.

Although only a few exemplary embodiments of this
imvention have been described 1n detail above, those skilled
in the art will readily appreciate that many modifications are
possible 1n the exemplary embodiments without materially
departing from the novel teachings and advantages of this
invention. Accordingly, all such modifications are intended
to be included within the scope of this invention as defined
in the following claims. In the claims, means-plus-function
clause are 1ntended to cover the structures described herein
as performing the recited function and not only structural
equivalents but also equivalent structures.

The mvention as described hereinabove in the context of
the preferred embodiments 1s not to be taken as limited to all
of the provided details thereof, since modifications and
variations thereof may be made without departing from the
spirit and scope of the invention.
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What 1s claimed 1s:
1. An electrical switching device comprising;:

a housing;

clectrical switching components being disposed within
said housing;
said housing comprising;:
an arc quenching chamber to quench electrical arcs
from said electrical switching components;
a terminal chamber to house electrical conductor con-
nections;
a partition disposed between said arc quenching cham-
ber and said terminal chamber;
said partition comprising a partition passage opening to
discharge arc gases from said arc quenching cham-
ber;

a terminal connecting unit to connect an electrical con-
ductor to said electrical switching device;

said terminal connecting unit being disposed 1n said
terminal chamber;

a terminal cover part to cover said terminal connecting
unit;

said terminal cover part being a separate part from said
housing; and

said terminal cover part comprising:

a through-hole to permit access to said terminal con-
necting unit to permit connection of an electrical
conductor to said electrical switching device;

a blow-out channel to direct the flow of arc gases
through said terminal chamber;

said blow-out channel comprising an outlet opening, an
inlet opening, and a channel passage disposed
between said inlet opening and said outlet opening;

said channel passage comprising an arrangement for
completely encapsulating said channel passage with
respect to said terminal connecting unit and with
respect to said terminal chamber;

an arrangement for disposing said inlet opening tightly
up against said partition; and

an arrangement for disposing said inlet opening around
said partition passage opening.

2. The electrical switching device of claim 1, wherein:

said terminal connecting unit has a longitudinal axis;

said blow-out channel comprises a molded channel duct
to direct the flow of arc gases through said terminal
chamber;

said encapsulating arrangement comprises a location
dome molded 1nto said molded channel duct to form a
hole penetrating said molded channel duct;

said hole penetrating said molded channel duct 1s said
through-hole;

said location dome has a longitudinal axis substantially
coaxial to the longitudinal axis of said terminal con-
necting unit;

sald molded channel duct has an axis defined along the
flow direction of arc gases; and

said location dome 1s disposed so that the longitudinal
axis of said location dome 1s oriented substantially
perpendicular to the axis along the flow path.

3. The electrical switching device of claim 2, wherein:

said location dome 1s disposed to divide said blow-out
channel over a portion of said blow-out channel into
two subchannels;

sald blow-out channel has a first cross sectional area for
the tlow of arc gases;
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sald two subchannels have a combined cross sectional
areca for the flow of arc gases;

salid combined cross sectional area of said two subchan-
nels 1s a second cross sectional area; and

said first cross sectional area 1s greater than said second
cross sectional area.

4. The electrical switching device of claim 3, wherein:
said terminal chamber has a depth;

said channel duct has a length; and

the length of said channel duct 1s substantially equal to the
depth of said terminal chamber.
5. The electrical switching device of claim 4, wherein:

said terminal chamber has a top side disposed adjacent to
said through-hole;

said terminal chamber has a front side disposed adjacent
said outlet opening;

said terminal cover part comprises a roof side for covering
said top side of said terminal chamber;

said roof side 1s disposed at a non-zero angle with respect
to said top side of said terminal chamber;

said terminal cover part comprises a cover web attached
to said roof side at a non-zero angle with respect to said
roof side;

said cover web 1s disposed to at least partially cover said
front side of said terminal chamber; and

said molded channel duct 1s molded onto said cover web.

6. The electrical switching device of claim 4 wherein:

said partition passage opening comprises a portion adja-
cent to said terminal connecting unit;

said partition comprises a sealing collar molded 1nto said
partition to seal against said inlet opening;

said sealing collar 1s disposed adjacent to said portion of
said partition passage opening;

said sealing collar 1s dimensioned to extend into said
terminal chamber;

said arrangement for disposing said inlet opening around
said partition passage comprises a downward-pointing
overhang disposed on said inlet opening; and

sald downward-pointing overhang i1s dimensioned to fit
on said sealing collar.
7. The electrical switching device of claim 4, wherein:

said electrical switching device comprises an arrangement
for forming a labyrinth seal between said inlet opening
and said partition; and

said labyrinth seal arrangement comprises at least one of:
orooves disposed at least 1n sections about said inlet
opening; and
a sealing collar dimensioned to extend 1nto said termi-
nal chamber, said sealing collar being disposed at
least 1n sections around said partition passage open-
ng.
8. The electrical switching device of claim 3, wherein:
said electrical switching device comprises a blow-out
damper to dampen flow of arc gas through said parti-
fion passage opening;
said blow-out damper 1s disposed adjacent to said parti-
fion passage opening to at least partially cover said
partition passage opening;
said blow-out damper comprises at least one damper
opening;
said partition passage opening has a cross-sectional area;

said at least one damper opening has a cross-sectional
area;
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the cross-sectional area of said damper opening 1s less
than the cross-sectional area of said partition passage
opening;

said blow-out channel has a cross-sectional area adjacent
to said inlet opening;

the cross-sectional area adjacent said inlet opening 1s the
first cross-sectional area of said blow-out channel; and

the first cross-sectional area 1s greater than the cross-
sectional area of said damper opening.
9. The electrical switching device of claim 4, wherein:

said terminal cover part comprises an arrangement for
being fastened to said housing by screws;

said fastening arrangement comprises a screw hole;

said screw hole comprises said arrangement for disposing,
said inlet opening tightly up against said partition upon
the fastening of said terminal cover part to said hous-
ing; and

said arrangement for disposing said inlet opening tightly
up against said partition comprises an application web
disposed 1n said screw hole.

10. The electrical switching device of claim 1, wherein:

said terminal chamber has a top side disposed adjacent to
said through-hole;

said terminal chamber has a front side disposed substan-
tially perpendicular to said top side; and

said outlet opening 1s disposed at said front side.
11. The electrical switching device of claim 3, wherein:

said terminal chamber has a top side disposed adjacent to
said through-hole;

said terminal chamber has a front side disposed substan-
tially perpendicular to said top side; and

said outlet opening 1s disposed at said front side.
12. The electrical switching device of claim 1, wherein:

said terminal connecting unit comprises a terminal screw
to connect an electrical conductor to said electrical
switching device;

said through-hole 1s disposed coaxial to said terminal
SCTEW;

said blow-out channel comprises a molded channel duct
to direct the flow of arc gases through said terminal
chamber;

said encapsulating arrangement comprises a location
dome molded 1nto said molded channel duct to form a
hole penetrating said molded channel duct;

said hole penetrating said molded channel duct 1s said
through-hole;

said location dome has a longitudinal axis coaxial to said
terminal screw;

sald molded channel duct has an axis defined along the
flow direction of arc gases;

said location dome 1s disposed so that the longitudinal
axis of said location dome 1s oriented substantially
perpendicular to the axis along the flow path;

said location dome 1s disposed to divide said blow-out
channel over a portion of said blow-out channel 1nto
two subchannels;

sald blow-out channel has a first cross sectional area for
the flow of arc gases;

said two subchannels have a combined cross sectional
arca for the flow of arc gases;

said combined cross sectional arca of said two subchan-
nels 1s a second cross sectional area;
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said first cross sectional area 1s greater than said second
cross sectional area;

sald terminal chamber has a depth;

said channel duct has a length;

the length of said channel duct 1s substantially equal to the
depth of said terminal chamber;

said terminal chamber has a top side disposed adjacent to
said through-hole;

saild terminal chamber has a front side disposed adjacent
said outlet opening;

said terminal cover part comprises a roof side for covering
said top side of said terminal chamber;

said roof side 1s disposed at a non-zero angle with respect
to said top side of said terminal chamber;

said terminal cover part comprises a cover web attached
to said roof side at a non-zero angle with respect to said
roof side;

said cover web 1s disposed to at least partially cover the
front side of said terminal chamber;

said molded channel duct 1s molded onto said cover web;

said partition passage opening comprises a portion adja-
cent to said terminal connecting unit;

said partition comprises a sealing collar molded into said
partition to seal against said inlet opening;

said sealing collar 1s disposed adjacent to said portion of
said partition passage opening;

said sealing collar 1s dimensioned to extend into said
terminal chamber;

said arrangement for disposing said inlet opening around
said partition passage comprises a downward-pointing
overhang disposed on said inlet opening;

sald downward-pointing overhang i1s dimensioned to fit
on said sealing collar;

said electrical switching device comprises an arrangement
for forming a labyrinth seal between said inlet opening,
and said partition;

said labyrinth seal arrangement comprises at least one of:
ogrooves disposed at least 1n sections about said inlet
opening; and
said sealing collar being disposed at least 1n sections
around said partition passage opening;

said electrical switching device comprises a blow-out
damper to dampen flow of arc gas through said parti-
fion passage opening;

said blow-out damper 1s disposed adjacent to said parti-
fion passage opening to at least partially cover said
partition passage opening;

said blow-out damper comprises at least one damper
opening;

said partition passage opening has a cross-sectional area;

said at least one damper opening has a cross-sectional
area;

the cross-sectional area of said damper opening 1s less
than the cross-sectional area of said partition passage
opening;

said blow-out channel has a cross-sectional area adjacent
to said inlet opening;

the cross-sectional area adjacent said inlet opening is the
first cross-sectional area of said blow-out channel;

the first cross-sectional area 1s greater than the cross-
sectional area of said damper opening;

said terminal cover part comprises an arrangement for
being fastened to said housing by screws;
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said fastening arrangement comprises a screw hole;

said screw hole comprises said arrangement for disposing,
said inlet opening tightly up against said partition upon
the fastening of said terminal cover part to said hous-
Ing;

said arrangement for disposing said inlet opening tightly

up against said partition comprises an application web
disposed 1n said screw hole;

said terminal chamber has a top side disposed adjacent to
said through-hole;

said terminal chamber has a front side disposed substan-
tially perpendicular to said top side;

said outlet opening 1s disposed at said front side;

said location dome comprises an arrangement for engag-
ing a thread of said terminal screw to hold said terminal
screw 1n said through-hole; and

sald engaging arrangement comprises a projection pro-
jecting into said through-hole.

13. The electrical switching device of claim 1, wherein:

said terminal connecting unit comprises a terminal screw
to connect an electrical conductor to said electrical
switching device; and

said through-hole 1s disposed coaxial to said terminal
SCTEW.
14. The electrical switching device of claim 13 wherein:

said blow-out channel comprises a molded channel duct
to direct the flow of arc gases through said terminal
chamber;

said encapsulating arrangement comprises a location
dome molded 1nto said molded channel duct to form a
hole penetrating said molded channel duct;

said hole penetrating said molded channel duct i1s said
through-hole;

said location dome has a longitudinal axis coaxial to said
terminal screw;

sald molded channel duct has an axis defined along the
flow direction of arc gases; and

said location dome 1s disposed so that the longitudinal
axis of said location dome 1s oriented substantially
perpendicular to the axis along the flow path.

15. The electrical switching device of claim 14, wherein:

said location dome 1s disposed to divide said blow-out
channel over a portion of said blow-out channel into
two subchannels;

sald blow-out channel has a first cross sectional area for
the tlow of arc gases;

said two subchannels have a combined cross sectional
arca for the flow of arc gases;

said combined cross sectional area of said two subchan-
nels 1s a second cross sectional area; and
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said first cross sectional area 1s greater than said second
cross sectional area.
16. The electrical switching device of claim 15, wherein:

said terminal chamber has a depth;

said channel duct has a length; and

the length of said channel duct 1s substantially equal to the
depth of said terminal chamber.
17. The electrical switching device of claim 15, wherein:

said electrical switching device comprises a blow-out
damper to dampen flow of arc gas through said parti-
tion passage opening;

said blow-out damper 1s disposed adjacent to said parti-
fion passage opening to at least partially cover said
partition passage opening;

saild blow-out damper comprises at least one damper
opening;

said partition passage opening has a cross-sectional area;

said at least one damper opening has a cross-sectional
area;

the cross-sectional area of said damper opening is less
than the cross-sectional area of said partition passage
opening;

said blow-out channel has a cross-sectional area adjacent
to said inlet opening;

the cross-sectional area adjacent said inlet opening is the
first cross-sectional area of said blow-out channel; and

the first cross-sectional area 1s greater than the cross-
sectional area of said damper opening.
18. The electrical switching device of claim 15, wherein:

said location dome comprises an arrangement for engag-
ing a thread of said terminal screw to hold said terminal
screw 1n said through-hole; and

sald engaging arrangement comprises a projection pro-
jecting 1nto said through-hole.

19. The electrical switching device of claim 16, wherein:

said location dome comprises an arrangement for engag-
ing a thread of said terminal screw to hold said terminal
screw 1n said through-hole; and

sald engaging arrangement comprises a projection pro-
jecting 1nto said through-hole.

20. The electrical switching device of claim 17, wherein:

said location dome comprises an arrangement for engag-
ing a thread of said terminal screw to hold said terminal
screw 1n said through-hole; and

sald engaging arrangement comprises a projection pro-
jecting into said through-hole.
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